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  Relative position is used in order to calculate how far a certain destination might be: 
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Figure 2.Visual of Federate Locations  
This shows the location of the Lunar Shuttle Landing Site, Supply Depot, and one of the many locations of the Mobile ISRU 


























































Figure 3.Trick View  
Trick View is used to view variables and also allows for human-in-the-
loop interaction. Highlighted in green are the variables that were 
changing at the second of that specific execution. Highlighted in blue 























































Figure 4.Pitch pRTI  
This shows every federate connecting into a single federation. 
 
Figure 5.Object Classes  











































Figure 7. State Interaction  
The state interaction can be seen in the figure above. Once the Lunar Shuttle 
sends the interaction out that it has arrived at the landing site, the Lunar 
Rover immediately sets course for it. 
Figure 6.FOMs  






























Figure 8. Lunar Rover Cycle with MIP 
The Lunar Rover is subscribed to the attribute of the MIP that publishes how much 
Helium-3 it has. Once it is over 500 kg, the Lunar Rover will go to the MIP, receive the 
Helium-3 and go back to the Supply Depot. In the simulation this picture was taken, the 
MIP was finding a lot of Helium-3; therefore the Lunar Rover made numerous journeys 




  Another  important  aspect  of  time  management  is  determining  at  what  interval  time  will  be 
advancing. For the Smackdown, one second was chosen as the time interval. A second may seem like a long 
time  in  between updates.  This means  that  interactions  and attributes  can only  be  sent  and updated  every 










































Figure 9. Timelines  
The picture above shows how there are three different timelines that can be used as data 
for what time it is. The federation timeline is used to show when the simulation starts 























Figure 10. Resource Transfer Interaction  
These two windows depict the interactions that the Lunar Rover (left) is 
sending out and the interactions that the Lunar Shuttle (right) is receiving. 
Notice that every time an interaction is send by the Lunar Rover, the Lunar 
































Figure 11. All Ground Federates 


















































































Figure 12.Rover Logic Flow Chart  
This flow chart shows how the Lunar Rover processes the job that it needs to do. The cycle is updated every 
second during the simulation. Some interactions were left out such as the Lunar Rover receiving the fuel and 
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